Replication of lambda plasmid DNA in the Escherichia coli cell cycle.
The Cro repressor autoregulatory loop has long been considered the main regulatory process in controlling lambda plasmid replication initiation in Escherichia coli. However, we found recently that lambda plasmids can be maintained at a constant copy number in the absence of Cro function. Here we demonstrate that shortly after inactivation of the Cro repressor, the synthesis of lambda plasmid DNA increases significantly but is then stabilized at a level similar to that observed in the presence of the Cro function. We found that replication initiation of lambda plasmids carrying a functional cro gene proceeds randomly in the host cell cycle, but in the absence of Cro function the replication initiation of lambda plasmid DNA appears to be cell cycle dependent. The host DnaA protein appears to be at least one of the factors involved in the cell-cycle-specific control of lambda cro- plasmid replication. Therefore, it seems that the lambda cro- plasmid may serve as an amazingly simple model for studies on the regulation of DNA replication in the cell cycle.